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The Use of POLARIZING MICROSCOPES 


Science has found many 


uses for the optical phenomenon of polar 
ized lighe—uses char affece an increasing number Of industries and 
sciences—uses that affece che health, wealth and happiness of the 


average man. tis used in the deteeminarion of sugar concentration, 
as a tesr for strain im glass, to climinate glare in phor 
automobile headlighes. lr has many applications in scientific researel, 
and the polarizing inicroscope is a most aseful tool in industry 
This bookler will give you information which should prove valuable 
im che fields of perrography, chemical microscopy, and metallography 
for the study and identi 
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Polarized Light and How it is Obtained 


Ordinary Jighe is said co vibrate in all directions perpendicular 
to ies direcrion of peopagation but poiatized light is forced to vibrate 
in only one direction. 

The ordinasy lighe delivered to the microscope may be represented 
as in Fig. 1. The behavior of light char has been polarized could 
then be illustrared as in Fig. 

Polarized lighe was fiese obtained with marural crystals such as tour- 
maline, Later methods used black glass refleccors, or highiy selected 
material called Polaroid. 
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A Polatizing Microscope includes a polatizer and an analyzer in 
addition to the optical equipment found in an ordinary laboratory 
iroscope. The light is directed from che micror or buir-in base 
iuminator or artached illuminaror no the polarizer, where it is changed 
to polarized light. From the polatizer the light passes on through the 
optical system to the analyzer. The analyzer is in a body tube mount 
with jts vibration direction ser ar 90º ro that of the polarizer as 
showa in Fig. 4. As à result of this setting none of the lighr which 
reaches the analyzer is allowed to pass. The extraordinary ray of the 
polarizer becomes the ordinary ray of the analyzer and therefore is 
blocked out of the feid of the microscope. The field appears to be 
black. 

Ceystals and some other marerials extibir definite optical properties 
when observed in this feld. The crystals rocate the plane of polarization. 
and appear bright or coloced on a black background. 


3 


| Fig.3 Fiz.é 


Crystals and Their Optical Classification 


| An imporrane use of polarized light is the identification of crystal. 
: line material. This bookler gives a Ivief descripeion of the optical prop- 
ercies of eryscals which make possible their idenrificarion with a polar 
izing microscope. 
A cryscal is a solid body whose physical properties result from un 
| atrangement of atoms into definire geomerric forms, such as cubes, 
hexagons or rhombohedra. Precipitarion, condensation and changes in 
the solid srate are common mechods of obraining ceystals, 
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They ate generally classified under six systems. However, we are 
mote interested in optical classification because each crystal has a 
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ser of optical properties which makes its identification possible, 
Oprical classification divides crysrals into thece groups: 
Isocropic (Isosxial) 
Anisocropic (Uniaxial) 
(Biaxial) 

Isotropie is a seem to describe material which shows no bi-refringent 
properties or is invisible when observed berween crosscd polarizer 
and analyzer. Lighe reaveis chrough chis material ar uniform speed 
regardiess of the direction of passage chrough che crystal. 

Irowial: Such materials as glass not under stress, some teansparent 
substances and certain crystals are “isoaxial”, because lighr traves 
:brough hem in all ditecrions at the same speed. They ate invisible 
berwcen crossed polarizer and analyacr, These isouxial ceysrals are 
identifica by derermining their single refractive index by the Becke 
Line Method. 

Anisotropio vefers to marerial which appears alrernareiy brighe and 
dark wehen rotared berwecen crossed polarizer and analyzer. Lighr travels 
through ehis material at different specds, depending upon the direc- 
ion im which ie passes through ehe ceystal. 

Uniaxial Crysrals: tn uninxial crystals, lighe is said to travel at a 
definire speed when parallel to one axis, At an angle to this axis the 
speed is differenr. These crystal ate anisocropic, appearing alternately 
bright and dark when observed berwecn crossed polarizer an 
They have evo refractive indices. Quarta crystal, starch 
fused sodium nitrare are a few uniaxial substances, Uniaxial matetial 
may be identified quickly by inserting he Bertrand lens* and observing 
a definice partecn, called an intesference figure, appesting as a large 
black cross ar the center of the ficld with colored concentric citcles 
proceeding oueward from the center. 

Bial Croatals: tn biaxial crysrals, lighe eravels at diferent speeds 
in che direction of the rwo axes. These crystals are anisorropic and 
have three indices OF refractioa which ate determined by the Becke 
Line Method. Boric acid, Sulphonal, Topaz and Kyanite ate a few 
biaxial materials. These crystals have several characreristi interference 


* Bertrand Jens conescopicaliy brines insesfetence fguce to focus ia focal plane 
oé exepiece. Ineeciecence fgures can aiso be seco by removina eyepoece and 
Observing. with naked ep. throaçi small apertures. 


6 


0905 


Fig 10 Figtt 


figures which are obsetved by using the Bertrand lens and crossed 
analyzer and polarizer. 

fe is nor possible to explain the theory of these characreristic figures 
here, Howeves, one or another of these figures will be observed de 
pending upon how the crystal is oriented with reference 10 jts opric 
axes, 

This method of classifying crystals is used by all chemical micro- 
scopists, metallurgists. and  perrographers who actually identify un 
know materials, The chemical microscopist sometimes is more inter- 
ested in the presence of ceystals tacher than in theit identification. 
The polarizing lighe feature is all thar is necessary for making chis 
observarion. This is the reason why chemical microscopes usually 
ate not equipped with a Bertrand lens. 

lr is quite impossible ro enter upon a complere scientific explana- 
tion of all the optical characretistics of cryscals in chis manual. The 
main optical properties of crystal, as investigated by perrographers 
and, in some cases, chemical microscopists, are described in the various. 
text books on the subjecr 


Explanation of Optical Characteristics 


Other properties of crysrals are explained below. They ate as fot 
lows: — 


1. Refractive Index 5. Extinctioa Angie 
2. Opric Sign 6. Birefringence 

3. Sign of Elongaton 7. Pleochroism 

4. Opeic Axial Angle 


1. Refractive Index: Refractive index is a measure oÉ the refractica 
or bending of light rays as they pass, ac an oblique angie, from ane 
medium to another, for example glass to air, air to water. 
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Machematically, the refractive index is equal to the sine Of the 
angle of incidence over the sine of che angle of refrection. 
Sine 1 


Index, of Reffaciãoo — io 


The refractive indices of a few common substances are:— 
Air 1.000 Canada Balsam 1.537 “cooked” 
Water 1335 Raw Balsam 1.525-26 liquid 
Clove Oil 1.530 Quarta 1.544 & 1,553] 


Methylene lodide 1.740 
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Air 


Fig. 12 


Becke Line Method-lo csystal analysis the index of reftaction is 
determined by the Becke Line Method. The crystais are immersed in 
oil on a microscope slide whereupon a concentrated bright line ap- 
pears around che edge of the specimen. As the body tube of the micro- 
scope is slowly raised the bright line shifis toward che medium of 
higher refractive index, either the oil or the crystal. By crial and error 
method an oil will be found in which che crystal disappears. (A 
similac condition exists when a giass rod is immersed in a boce 
of cedar wood ail.) The index of refraction of the specimen is recorded 
as the index of the oil which is known. 

2. Optic Sign: To explaia the optic sign of a crystal ir is necessary 
to secall the face that lighe is split into two rays traveling at different 
speeds when it enters certaia crystals. One Of these rays is called che 
ordinary say (O) and che ocher the exttaordinary ray (E), Fig. 16. 
When the ordinacy say iravels faster chan che extraordinary, the 
csystal is positive, sehen che opposite is true, the crystal is negative. 


In practice the quartz wedge, selenite plate or mi 
to derermine the optic sign of the caysral. 

3. Sign of Elongation: Many minerals and crystals specimens are 
elongated along one axis and appear like long neeáles or rectangles. 
Some of these shapes may be illustrated as in Fig. 13. The axis along 
which the crystal is elongared will determine ies sign of elongation, 
positive or negative, The selenire plate or mica plate may be used for 
this determination, Further information appears in later pages. 
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plate may be used 


4. Optic Axial Angle: The term optic axial angle refers to biaxial 
crystals only and is an important factor in che identification Of these 
crystals, The optic axial angle is the angle between the rays of light 
which follow the two opric axes of the biaxial ceystals, This char- 
acteristic is denoted as 2V in the description tmbles, for instance 
VIAS, 


5. Extincrion Angle: Uniaxial and biaxial crystals are extince for 
certain positions under the microscope when observed berscen crossed 
analyzer and polarizer. The angle through which a crystal must be ro- 
tated from a position parallel with a cross hair to its extinctioa posi- 
ton is its extinction angle. This is measured by reading, the scale on 
the roxating stage, 
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6. Birefringence: Bicefringence is the property of a cryscal to sepa- 
rate the two polarized tays of light resulting from the original single 
ray É normal or non-polarized high; chat is, che ordinary and extra- 
ordinary ray. À crystal of calcire may be used to demonstrate this 
phenomenon. By placing the calcire crystal over a single dos, two dots 
will be observed. As the crystal is rorated, one doe will cemain station- 
ary and the other will rocate around it. The image Of the seationary 
dor is produced by the Ordinary ray, the ocher by the extraordinary 
tay. This phenomenon is also called double refracrioa. 

The difference becween the index of refractioa for the ordinary and 
the extraordinary ray Of the crysral is à quancicative measure of its 
birefringence. For Exampie: 


Difference Beruweeu 


Cryvtals Indices Birefringence 
Cerussice 25 Strong 
Quarre 909 Wesk 


7. Plesebroism: Pleochroism is che properay of cermuin ceyscals to 
absoçh some wave Jengihs Of light more chan others regardless of 
optical characteristics. This results in a variation in the color of the 
csystal as it is rotated under che microscope. 


Preparation of Crystalline Materials 


Some crystalline materials are already in convenient form for idenci- 
fication with a polarizing microscope; others must be prepared, 

A representative sample of solid cryscalline macerial, such as a geo- 
logical or mineralogical specimen, must be crushed in a diamond steel 
morar, This breaks the mass into fine crystals which ate then selected 


by screening through a 100 mesh onto a 200 mesh screen, the screens. 
being of small size such as 5” or 4” diameter. 


A comparatively small number of the selected coystals are mounted 
in a liquid of known refractive index on a glass slide. The liquids 
commoniy used in making a set of known refractive indices are water, 
Kerosene, giycerine, cedar oil, love oil, cassia oil and methylene iodide. 
The index of refracrion of two oils mixed together is measured by 
means Of the refractometer. The usual procedure in mounting is to 
place one or two drops of oil in che center of the glass slide and tap 
the ceyscals into the oil from the end of a small blade or spatula. 
Care should be taken nor ro clucrer che field with crystals because this 
confuses the pesrographer in ascerraining correct optical properties, A 
cover glass is then placed over the crystals and che sample is property 
mounted for microscopic examination. 

The prepacation of massive crystalline specimens in thin sections 
for examination under polarized lighe is a more difficult cask, lt com- 
sises OÉ grinding one surface perfecay flat, mounting the specimen on 
che glass slide in melto! balsam, and grinding the rough side until 
the sample is from 20 to 40 microns chick. This is necessary in order 
co being our derail in the structure of the specimen. Three or mote 
grades of carborundum are used in the hand grinding operation, the 
finest being No. 600, After grinding is completed, a like Canada 
Balsa is melted 00 top OF the specimen and a cover glass pressed 
carefully into the balsam, The result is a permanently mounted thin 
secrion. 


Microscopic Identification of Crystalline Material 


In order to determine che optical characteriscios of cryscals, the 
following steps are recommended: 

1. Optical Classfcations: The ceyscals shoulá be placed on the 
stage berween crossed polarizer and analyzer, the auxiliaey lens swung 
in and a 3.5X, 5X or 10X objeceive broughe into position. If no colar 


appears as the stage is rocated, the material is said to be isosropic, 
However, if color does appear in the black feld, the crystals are said 
to be anisotropic. 

Isorropic crystals are identified by rotating che analyzer to “out” 
position, swinging in auxiliary condenser and using a 3.5X, 5X or 
10X objective. This shows the crystal in plane polarized lighr and the 
index of refraction is measured by the Becke Line Method. 

Tn classifying anisotropic ceyseals as uniaxial or biaxial, it is neces- 
saty to swing out the auxiliary condenser, insere the analyzer and the 
Bernd Jens, and use a 20X, 43X or 97X objective. The cryscal 
must be broughe directly under the cross hair to obtain the proper 
interference figure. À uniaxial figure appears as a ser of concentric 
colored circles with a black cross in the center of che field. Fig. 8, 
page 7) À biaxial figure consists of oval rings atound two dark spocs, 
the field being crossed by wo hyperbolas as the stage is rocated, 
(Figs. 9, 10 and 11, page 7) 

2. Refrastive Index: The retractive index of anisotropie exyscas is 
determined by the Becke Line Mechod, Uniaxial crystals have two 
indices; biaxial have three indices, 

3. Optical Sigu (+ or —): The opical sign of a uniaxial crystal 
may be determined by swinging out auxiliary condenser, inserting an- 
alyzer and Bertrand lens, and placing either the quartz wedge, quarter 
wave plate or full wave (1st order ted ) plate in the slor for compen- 
sstors, When the quarta wedge is used, che direction in which the color 
curves move outwatd on inserring the wedge, the thin end of the 
wedge entering firse, makes the sign with the slow tay of the wedge 
shown by the arrow, 


tighe angles to che arrow if the crystal is positive. When the 1s€ 
order red plate is used, the line joining the quadtants in which the 
vellow color appears shows the sign in the same manner as above. 
The determination of che sign of bisxial depends upon several 
oxher considerations which are t90 involved to be presented here. 
4. Sign of Elomgation: The analyzer should be thrown in and a 
10X ox 43X objective should be used. The “frst order red” plate (selen- 


ice) js inserted in the slot for compensators and the center of the 
crystal Às seg at the center Of the cross haits. Them the crytsal is socated 
uni ies elongated axis às parallel with rhe aetow oo the plate, Jf che 
cxystal appears yellow, its sign of elongation is negative. É it appears 
blue, the sign Of elongation is positive, 

5. Opric Axial Angle: The optic axial angle of biaxial crystal is 
observod by swinging out auxiliar; lens, using analyzer and Bertrand 
lens, A quantitative measure of this angle may be obtained by using 
an apertometer plate, a coordinate grating io a special eyepiece, or an 
objective wish a calibrates iris diaphragm. 

6. Extincrion Angle: The extinction angle is measured by using 
the analyzee and rocacing the ceystal from a position parallel with 
the cross hairs until ir appears black, (See Fig, 15, page 10) 

7. Birefringence: Birefringence may be measured by means of a 
graduated quarta wedge and by reterring to Newton's color scale or 
Levys char 

8. Pleochroism: The auxiliary Jens should be placed in the parh of 
light and analyzer “out” to determine pleochroism. E che crystal exhibits 
tw extremes of color as it is rotated, it is called dichroic; three, trichroic 
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Procedure for Adjusting Polar 


The final inspection of Polaricing Microscopes as followed by our 
Inspecrion Department is described io this bulletin. The steps ate 
given in she proper order. These instruments may get out Of adjust- 
ment especially when being used by students and should be checked 
over frequentiy. To make a complete test of the instrument, the fol- 
Jowing slides are necded. 


roscopes 


Stage micrometer 3. Bichloride of Mercury crystals 
. Thick quarez section 4, Thin quarte section 
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Proceed as follows: 

1. Center objectives: The objectives on Polarizing Microscopes 
must be accurarely centered. When the objectives on quick-change 
nosepicces are interchanged, the center of the cross hairs must fall 
at exactly the same spoz as in che previous case, Use the stage microm- 
ter, LOX eyepiece and scarr che centering with che 10X objective, Move 
the stage micrometer until the center of the cross hair lies within an O 
(Fig. 17). IÉ necessary the cencering screws are used to bring aboue this 
condirion. Next, center rhe highest power objective and without mov- 
ing the slide, excepe for rotacion of the stage, center a!l other objectives 
to the same point. 


Figot7 


2. Esepieces: Check the centering of eyepieces while che microm- 
eter is still on the stage, using a 1mm. objective. The eyepieces are 
centered and the cross lines of all eyepicces musc be parallel, Eyepicces. 
are carefully selected and inspected ar che facrory. 

3. Bertrand Lens: The Bertrand lens musc be checked for clear 
focus and centering. Sec polarizer and analyzer in “crossed” position. 
Place a thick quartz section on the stage; open boch condenser dia- 
Phragms; swing out the auxiliary condenser, use the centered ámm. 
objective focusing close co the upper surface of quarta section; inserr 
the analyzer and rotace ir until che field appears black; chrow in the 
Bertrand lens. Focus this lens on the interference pattern. The pattern 
should appear as sharp, colored, concentric cings with a large black 
cross passing through the center of che feld. The cencer Of the inter- 
ference figure should lie ac the exacr center of the cross haiss of the 
eyepiece, 

á. Center Substage: The substage condenser mount must now be 
accurarely centered in order 10 have the entite opcical system in per- 
fecr aligament. Remove che slide; use 43X objective, 10X eyepicce, 
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the analyzer and Bertrand lens, Ser che analyzer at “ou” for this opera- 
tion to allow lighe to pass through the system. Swing in the auxiliacy 
condenser, close he iris diaphragm of the condenser and focus on chis 
diaphragm by means of focusing, Bercrand lens. IF ie is nor centeted, 
recenter by means of the condenser mount sceewes which move the 
entire substage in is ring. 

5. Proper Setting of Polavizes: Only in care cases does the polatizer 
Ber out of adjusement. However, the following procedure is valuable 
as a Check, Place a slide of bichloride of mercury ceystals on che stage, 
use the 10X objective, 10X eyepiece and swing in the auxiliacy con- 
denser. Select a straighe, elongated ceystal and make chis ceystal coin 
cide with che cross hair. Use analyzer at zero. The crystal should appear 
biack, or practical!y invisible in che field of the microscope. 
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6. Analyzer Sesting: The analyzer may possibly ger our Of adjust- 
menc and should be ser in the proper relationship to che polacizer. 
Remove both che objective and the eyepiece, swing in che auxiliaey 
condenser and insert the analyzer into the body tube. Rotate the an- 
alyzer until the field appears dark. The analyzer is cortecely see if this 
maximum darkness results when ie is sec ar zero. The slightest move. 
ment of the analyzer of zero should cause the feld co become brighter. 
E he analyzer is of, it must be rocated in es mount until the proper 
relationship exises 

7. Full Wave Plate: (Sometimes referred to as Gypsum or Selenite 
plate). It is a Simple matter ro check the orientacion of the Full-wave 
plate. Place a thin quartz section on the stage, use the 43X objective, 
10X eyepicce, Bertrand lens, analyzer and place the auxiliacy condenser 
ia “out” position. Insert the selenite plate in the slot fo compensators. 

Check to see thar che arrow engraved on the plate is in che ditec- 
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tion as indicated. If this is true, yellow spors should appear near the 
center of the cross in quadranis 2 and 4. 
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8. Quarter Wave Plate: Remove the full-wave plate and insert the 
quarterswave plare, (sometimes referred to as Mica plate) “Two black 
does should appese in quadtanss 2 and 4. The line joining these does 
makes a 45º angle with the cross hairs, 

9. Quart Wedge: To check the quarte wedge, remove the thin 
quarr section from the stage and ceplace it by a thick quartz section 
Insert the weedge in the slot shin edge fist, the arrow on the wedge 
marking che thick end. As the swedge is inserted, the color curves 
should shift oueward in quadranes 2 and 4 and contrace toward the 
center in quadranis 1 and 3. The direction of the arrow on these three 
accesorios. matks the ditecrion of vibration of the slow ray of the 
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The Care of the Microscope 


Successful microscopy requires skill and the proper care of the 
instrumenr, The microscope is a precision instrument made from 
valuable materials by experr workmen. With reasonable care it will 
last a long time, bur a single bir of carelessness may ruin it, 

The microscope should be carried by its arm and, when nox in use, 
should be placed in its case or properly covered ro proteer it from 
dust. When the microscope is brought from a cold to a warm room 
it should be allowed to watm up gradually before being used. 

The lenses must be kept meticulousty clean. Dust should be loosened 
and brushed off with a camel's hair brush and the lens cleaned with 
Tens paper. Optical glass is generally sofeer than window glass and is 
casily scratched by ordinary cloth or when dust particles are not te- 
moved before polishing. Special lens paper is available and ir is poor 
economy nor to use it. 

Dos on the eyepiece lenses is seen as specks which rotate when the 
eyepiece is turned while looking through it. Dirt on the objective pre. 
vents clear vision and the objece appears as if ie were in a fog. If a 
wet preparation rouches the objective Jens, the lens will have to be 
cleaned before one can see clearly through it. An eyepicce should al- 
ways be kept in the tube to prevent dust from collecring on the back 
ens of the objective or on the prisms. If it does collecr there, clean 
ir of carefully with a camel's hair brush or blow e off with an aspirasor. 
An allrubber ear or infants! enema syringe, obrainable at most drug 
stotes, is a useful aspiraror. Do noc use one with a metal tip to avoid 
scratching che glass surface, 

Should dasr sertle o the peisms or on the glass protection plates 
of the binocular body, blose ie off with air from an aspiraror. Blowing 
the breath on Ienses will cover them with minute drops of saliva which 
are removed from the Jens with difficuley. Compressed air from labora- 
tory pipes may contain traces of moisture or of oil from the compressor, 
and should nor be used unless an absotbent cotton fiter is placed 
on the discharge tube. 

If the field does noc appear clear, it is well ro examine che lower 
surface of the objective with a magn 
to she lens may chen be seem casily. 
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Objective lenses are carefully adjustod at the facrory, and should 
nor be taken aparr excepe where they have been made ro separare (e.g, 
the divisible Tómm objective and the older seyle immersion objective 
with funnel stop). The definition depends on all of rhe component 
lenses being centered and the tighe discance from each oeher. If rhey 
must be taken apart, it should be done ar the facrory where faciliries 
are available for testing the reassembly. 


The dry objectives, the condenser, and the eyepieces may be cleaned 
with distilled water when a liquid is necessary; an immersion objec- 
tive and condenser top Jens with xylene. Only the smallest amounr of 
solvent should be used and the Jens should be wiped dry wirh fresh 
Jens paper immediately after cleaning. Should she imemersion oil be. 
come gumined on the lens ir should be clesned 08 with rhe Icasr 
amount of xylene and then che excess wiped off prompdy with lens 
paper. Do not soak the lens wish xylene ox other solvent because she 
mounting of the lenses may be damaged if it gers beyond the sea] of 
the frone lens inso the objective. 

Extreme care should be used im cleaning the suefaces which have 
Asmericoce ve otber anti-ref 
these are exposed, is to gently brush off the ditr. using 2 soft camets 


se coarimps. The bese procedure, where 
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hair brush. When eis does not clean the surface of prisems, they should 
be cleaned only by à competene person. The conted sutfaces ate sofrer 
and more readily damaged than the uncoared surfaces of ordinary lenses. 
In itopical regions mod will grow on dirty lens surfaces when the 
telative humidity and temperature escecd BO"F, When the optical sur- 
faces ate kepe clean, enold growth can be avoided, or minimized, by 
keeping the opeics in a dessicatos, or the microscope in a warmed 
cabiner. Other suggesrions include the ase of radium or fungicides. 


The surface of the microscope is fnished with enamel or metal 
plating and ceguites licde more care chan Keeping it clean and fre 
from dirt. These fnishes resise most Jaboratory chemicals and otdi- 
nanily a licede mild soap and water is all that is necessacy for cleaning. 


The slides of she rack and pinioa should be cleaned occasionally 
wichy a small amoune of oil or light gresse. The fne adjustment does 
nos require oiling. After a time wear may make the coarse adjustment 
tuto too easily to support the body sube. To increase the tension grasp 
rhe control kab of the coarse adjustmene with the right hand and tum 
the knobs in opposite directions, Fig. 24. To reduce the fticrion cura 
she knobs ia che other direcriom. À similar adjustment is possible for 
the substage adjusements of rhe Microscar Microscopes. (With former 
modeis the paited serews at the top of che stand may be tightened 
slightly to give sufficient friction to boid «he body tube properly.) 

Cateless handling or dropping may disturb che adjusement of rhe 
optical paris of «he microscope. If che instrument does nor seem ro 
perform properly and there is no diz on the objective or rhe eyepiece, 
dr imay imean thar some of the prisms have become shifted, Do not 
attempt ro adjust any of the prism systems but rather send the instru- 
men to rhe facroey where tools and teses are available for adjustment 
and for making certain that the adjustmenr has been done properly. 

Testing microscope lenses is a dificulr rask, and one which should 
only be artempeed by a skilled microscopise, Inserucrioas for the use of 
tese plares and tese objects are given by Beck (1938), Belling (1930), 
and Spitta (1920). Adequate comparison requires the best illumina- 
tion and adjusement of the microscope and considerable experience 
with Jenses of different quality so char definition and abercations may 
be evaluated. 
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Autofocus 


Aurotuçus prevenes damage to objective and reduces slide and cover 
glass breakage . . . also, facilicates rapid study of slides or series of 
slides. 


Fis. 25. Autofocus mechanism asjunt uith 
Allen Wreneb, 


How to Use Autofocus 


Inserr specimen slide and rack up stage to couese adjustment stop. 
Ceiticalty focus with fine adjustmenr . . . microscope is now in Auco- 
focus for all objectives, To use oil immersion objective, simply rack 
down stage and place drop of oil on slide, Rack up stage ro coarse ad. 
Justmenr srop .. . oil immersion objective is in oil contacr and micro 
scope is stil in focus subject ro minor corrections wigl fine adjustment 
due ro thickness of specimen. 

The Autofocus mechanism is builin and cam be adjusted with a 
116º Alien Wrench furnished with the microscope. The wrench is 
insctred in she opening just back of the stage (fig. 25), and turned to 
limir the excursion of the coarse focusing control. 
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